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It is well established that individuals with bipolar disor- 
der are differentially affected by substance-related as 
well as medical disorders (ie, cardiometabolic disorders, 
respiratory disorders, neurological disorders, and infec- 
tious diseases). Emerging evidence indicates that some 
comorbid conditions (eg, diabetes mellitus) in bipolar 
individuals may be subserved by overlapping neurobio- 
logical networks. Disturbances in glucocorticoid/insulin 
signaling and immunoinflammatory effector systems are 
points of pathophysiological commonality between 
bipolar disorder and "stress-sensitive" medical disorders. 
Subphenotyping bipolar disorder as a function of comor- 
bidity and temporality of onset may provide an oppor- 
tunity for refining disease pathophysiological models 
and developing innovative disease-modifying therapies. 
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1 ommunity and clinic-based studies have docu- 
mented a high lifetime prevalence of psychiatric and 
medical comorbidity in bipolar disorder. For example, the 
National Comorbidity Survey reported that 95% of 
respondents with bipolar disorder also met criteria for 
three or more additional lifetime psychiatric disorders. 12 
In keeping with the view that individuals with bipolar dis- 
order are susceptible to comorbid general medical dis- 
orders, the Canadian Community Health Survey docu- 
mented significantly higher rates of cardiometabolic, 
respiratory, neurological, and infectious disorders in indi- 
viduals with bipolar disorder. 3 

The hazardous effects of psychiatric and medical comor- 
bidity provide the impetus for timely detection, diagno- 
sis, treatment, and management of comorbidity in the 
bipolar population. For example, co-occurring disorders 
in bipolar disorder are associated with more severe sub- 
types (eg, mixed states), an earlier age at onset, an inten- 
sification of symptoms, poor symptomatic and functional 
recovery, suicidal behavior, diminished response to phar- 
macological treatment, decreased quality of life, as well 
as an unfavorable course and outcome. 146 Moreover, 
mortality studies indicate that medical comorbidity (eg, 
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cardiovascular disease) is the most frequent specific 
cause of premature mortality in the bipolar population. 7 
The overarching aim of this review is to prioritize future 
research vistas regarding comorbidity in bipolar disorder. 
Towards this aim, we succinctly review extant literature 
on medical and substance use comorbidity, and suggest 
translational research opportunities. More comprehen- 
sive reviews on the topic of comorbidity in bipolar dis- 
order are published elsewhere. 5 8 



Method 

We conducted a PubMed search of all English-language 
articles published between January 1994 and November 
2007. The key search terms were: substance use disorder, 
alcohol, metabolic syndrome, diabetes, medical comor- 
bidity, cardiovascular, respiratory, and infectious disorders, 
cross-referenced with bipolar disorder. The search was 
supplemented with a manual review of relevant article ref- 



Comorbid condition 


Mean rate of 


Percentage range 


Mean rate of 
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References 




comorbidity (%) 


across studies (%) 


comorbidity (%) 


studies (%) 






Current 


Lifetime 




Arthritis 


14 
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19 
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3,9-13 
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6-35 
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Benign prostatic hyperplasia/ hypertrophy 
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Pulmonary comorbidities 
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9,10 


Renal comorbidities 
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1-2 


7 
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Stroke 
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1-2 
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13 
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Table I. Current and lifetime prevalence rates of medical comorbidity in bipolar disorder. 

Adapted from ref 8: Mclntyre RS, Soczynska JK, Beyer JL, et al. Medical comorbidity in bipolar disorder: re-prioritizing unmet needs. Curr Opin Psychiatry. 
2007;20:406-416. Copyright © Rapid Science Publishers 2007. 
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erence lists. Articles selected for review were based on the 
author's consensus on the adequacy of sample size, the use 
of standardized diagnostic instruments, validated assess- 
ment measures, and overall manuscript quality. 

Medical and substance use comorbidity in 
bipolar disorder 

Table / provides an overview of the comorbidity of other 
medical conditions and substance use with bipolar dis- 
order. 

Cardiometabolic disorders 

Circulatory disorders 

The age-adjusted rate of circulatory disorders in the 
bipolar population is significantly higher, with a younger 
mean age at onset, when compared with individuals in 
the general population. High rates of hypertension com- 
prise a risk factor for sudden cardiovascular death and 
cerebrovascular accidents. 40 Cardiovascular disease risk 
reduction should be a primary behavioral strategy in 
bipolar individuals based on results from mortality 
studies. 26 - 41 - 42 

Obesity 

Results from several cross-sectional and longitudinal 
studies indicate that overweight, obesity, abdominal obe- 
sity, and mood disorders co-occur. 3033 - 3643 " 46 The high rate 
of co-occurrence of obesity and mood disorders provides 
the basis for hypothesizing that both phenotypes share 
common moderating and mediating variables. 30 - 32 - 36 - 47 - 48 
Risk factors for obesity identified in individuals with 
bipolar disorder are gender, income, educational attain- 
ment, physical activity level, and treatment with weight- 
gain-promoting agents. 32 - 36 Additional determinants of 
body weight are total daily intake of simple carbohy- 
drates, total caloric intake, caffeine consumption, comor- 
bid binge-eating disorder, and number of previous 
depressive episodes. 32 - 49 

Intensified research efforts have reported that obesity is 
associated with a multiepisodic course, suicidality, depres- 
sion severity, decreased probability of symptomatic 
remission, and shorter time to episode recurrence, when 
compared with healthy-weight individuals with bipolar 
disorder. 50 - 51 



Type 2 diabetes mellitus 

Compelling evidence suggests that the prevalence of 
type 2 diabetes mellitus is increased several-fold in 
bipolar disorder (Table II). Moreover, results from 
descriptive studies evaluating metabolic disorders in 
US and European academic centers indicate that 
the prevalence of National Cholesterol Education 
Program- Adult Treatment Panel III (NCEP ATP III, 
US) or International Diabetes Federation (Europe)- 
defined metabolic syndrome is also increased in bipo- 
lar individuals. 1752 - 53 

Taken together, individuals with bipolar disorder are 
differentially affected by hyperglycemia, abnormal glu- 
cose tolerance, and type 2 diabetes mellitus, as well as 
several other components of the metabolic syndrome. 

Respiratory diseases 

Individuals with bipolar disorder evince higher rates of 
pulmonary disorders including pulmonary embolism, 
bronchitis, chronic obstructive pulmonary disease, and 
asthma. The high rates of pulmonary disorders are due 
to the clustering of established risk factors in the bipo- 
lar population (eg, medication and illness-associated 
immobilization [eg, seclusion and restraints], muscu- 
loskeletal trauma, hypercoagulability, diabetes mellitus, 
illicit drug use, obesity, habitual inactivity, and smok- 
ing) , 3 - 7 - 37 - 54 

Neurological disorders 

Rates of migraine headache, seizure disorder, multiple 
sclerosis, traumatic brain injury, and cerebrovascular 
accidents are increased in the bipolar population. 8 The 
most common neurological comorbidity in bipolar dis- 
order, notably bipolar II disorder, is migraine headache. 
For example, results from the Canadian Community 
Health Survey indicated that individuals with bipolar 
disorder exhibited a threefold (24.8% vs 10.3%) greater 
adjusted rate for migraine headache when compared 
with the general population. 21 Other epidemiological 
studies have similarly reported a greater hazard for 
migraine amongst bipolar populations. 55 The probabil- 
ity that an individual with bipolar disorder is affected 
by a comorbid neurological disorder is partially influ- 
enced by the topographical localization of the neuro- 
logical pathology. 21 - 39 - 56 " 59 
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Author and year 

Gildea eta I, 1943 



Study design 

Oral and intravenous 
dextrose tolerance test 



Van der Velde et al, 1968a Oral glucose 

tolerance test 



Van der Velde et al, 1968b Oral glucose 

tolerance test 
Lilliker, 1980a Retrospective chart 



Lilliker, 1980b 



Retrospective chart review 



Lustman et al, 1986 



Cross-sectional evaluation 



Cassidy etal, 1999 



Retrospective chart review 



Patients 

N=30 Manic-depressive (pre-DSM) 
N=6 manic, N=18 depressed, 
N=6 agitated depression 
Patients mostly treated 
Age: 18-64 

N=42 Manic-depressives 
("mostly unmedicated") Age: 18 - 71 
N=42 Schizophrenic patients 
All patients >40 years old 
N=17 Manic- Depressives (lithium naive) 
Age: 48 - 86 
N=203 Manic-depressives (DSM-II) 
DM defined as patients who were given 
a clinical diagnosis based on fasting blood 
sugar or substantiated medical history 
Patients mostly treated 



N=4508 total number of individuals 
discharged between 1973-78 with 
diabetic diet recorded in dietary record 
Patients mostly treated 
Age: 18-79 
N=1 14 diabetic patients random 
recruitment evaluated with National 
Institute of Mental Health Diagnostic 
Interview Schedule (DSM-III) 
Mean Age -40 +/- 15.1 



N=345 BD patients (DSM-III-R) 
DM diagnosis based on clinical analysis 
of blood glucose. 
Patients mostly treated 
Age: 20 -74 



Comments 

- 0/34 (0%) IV dextrose tolerance 
tests abnormal 

- 6/30 (20%) oral dextrose tolerance 
"retarded decline" in blood sugar 

- "(no) evidence of an intrinsic disorder 

of carbohydrate metabolism" 

- 16/42 (38%) manic-depressive patients 

exhibit "hyperglycemic response" 

- 6/42 (14%) schizophrenics patients 
exhibit "hyperglycemic response" 

- 9/17 (53%) manic-depressive patients 
exhibited a "hyperglycemic response" 

- 20/203 (10%) were diagnosed with DM 

- 4/79 males, 16/124 females (13%) 

- patients older than 45 years old, 
prevalence of DM 18% women, 6% men 

- patients older than 65 years, 
prevalence of DM 23% and 16%, 
for women and men respectively 
- 16/129 (12.4%) manic-depressive 

on diabetic diet 

- 38/1 134 (3.3%) schizophrenic 

- 121/4379 (2.8%) overall 

- 81/1 14 (71 %) had a lifetime history of 
one criteria-defined psychiatric illness 

- 3/1 14 (3%) diagnosed with 

manic depression 

- 37/1 14 (33%) diagnosed with 

depression 

- significant difference in glycated 
hemoglobin was observed in patients 

with a recent psychiatric illness (10.8%) 
to those never psychiatrically ill (9.6%) 

- psychiatric patients reported more 
symptoms of poor metabolic control 
and more distress associated with the 

symptoms than did patients never 
psychiatrically ill 

- 36/357 (10%) diagnosed with DM 

- Total number of psychiatric 
hospitalizations significantly greater in 
diabetic group than in the age-matched 

comparison (non-diabetic BD patients) 



Table II. Prevalence of diabetes mellitus (DM) in bipolar disorder (BD). 

Adapted from ref 8: Mclntyre RS, Soczynska JK, Beyer JL, et al. Medical comorbidity in bipolar disorder: re-prioritizing unmet needs. Curr Opin Psychiatry. 
2007;20:406-416. Copyright © Rapid Science Publishers 2007. References cited in original article. 
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Author and year 


Study design 


Patients 


Comments 


Newcomer et al, 1999 


Oral glucose tolerance test: 


Schizophrenia N=10, BD N=10, 


- Study designed to assess glucose- 




15-, 45-, 75- min post 


Healthy controls N=11 


induced changes in memory performance 




ingestion blood sampling 


(DSM-III-R) 


- Plasma glucose higher in schizophrenia 






Patients mostly treated 


than BD and normal control 






Age: 35.1+/- 10.2 


- Higher insulin levels in both schizophre- 








nia and BD than normal controls 


Regenold et al, 2002 


Retrospective chart review 


N=243 BD (DSM-IV) 


- Rates of type II DM among the five 






DM defined based on clinical diagnosis in 


groups were: schizoaffective 10/20 (50%), 






chart, OR the prescription of insulin or 


BD-I 14/53 (26%), major depression 






oral hypoglycemics (upon discharge) 


12/65 (18%), dementia 6/64 (95%). 






Comparison with four other 


Schizophrenia 9/71 (13%) 






diagnostic groups 


Diabetic patients had higher body 






Patients mostly treated 


mass index (BMI), but not a significantly 






Age: 50-74 


higher use of psychotropic medication 








- Compared with national norms, DM 








rates were significantly elevated in BD-I, 








and schizoaffective patients 


Ruzickova et al, 2003 


Retrospective analysis 


BD-I N=151 


-26/222 (12%) had DM 




of the Maritime 


BD-II N=65 


- BD with comorbid DM were older 




Bipolar Registry 


BD Not otherwise specified N=6 


(53 +/- 9 vs 43 +/- 12), chronically ill, 






(DSM-IV) 


rapid cycling, lower Global Assessment 






DM ascertained based on previous 


of Function score 






diagnosis and evidence of treatment 


- BD with comorbid DM higher long-term 






Patients mostly treated 


disability, higher BMI (34 +/- 6 vs 29 






Age: 15 -72 


+/- 6), higher rate of hypertension 


Kessing et al, 2004 


Retrospective Danish 


BP-I N=121 


-83/171 (49%) had abdominal obesity 




national registry 


BP-II N=45 


- 81/171 (48%) were hypertriglyceridemic 






BP NOS=5 


or were on a cholesterol-lowering 






(DSM-IV) 


medication 






Metabolic syndrome defined based on 


- 38/171 (23%) had low HDL-cholesterol 






National Cholesterol Education 


- 67/171 (39%) had high blood pressure 






Program (NCEP) 


- 13/171 (8%) were high in fasting 






Adult Treatment Panel III 


glucose or were on antidiabetic 






Age: >18 


medication 








- 51/171 (30%) met criteria for the 








metabolic syndrome (presence of least 








3 of the above) 


Kreyenbuhl et al, 2006 


Retrospective chart review 


Schizophrenia and DM N=50 


- 54% of the diabetic patients with 






Major mood disorder and DM N=45 


schizophrenia, 64% with a mood 






Without mental illness and DM N=48 


disorder, and 71% without a mental 






Age: 18-65 


illness met the NCEP definition of 








metabolic syndrome 


Carney and Jones, 2006 Retrospective administrative 


N=3557 bipolar I disorder; control (C) 


- Uncomplicated diabetes BD N=146 




claims database 


population=726,262 


(4.1%); C=17205 (2.4%) 








- Complicated diabetes BD N=63 (1.8%); 








C=4401 (0.6%) 



Table II. Continued 
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Thyroid disorders and infectious diseases 

Disorders of the hypothalamic pituitary thyroid 
(HPT) axis are commonly reported in individuals 
with bipolar disorder. 60 Rates of hyper- and hypothy- 
roidism, as well as subclinical alterations in the HPT 
axis are increased, and associated with rapid cycling 
and diminished treatment responsiveness. 61 Bipolar 
individuals are also at risk for infectious diseases 
(eg, hepatitis C, human immunodeficiency virus 
[HIV]) largely due to risk factor clustering (eg, 
lower socioeconomic status and substance use dis- 
orders). 15 - 39 

Substance use disorders 

The Epidemiological Catchment Area (ECA) Study 
and National Comorbidity Survey (NCS) reported a 
lifetime prevalence of alcohol dependence of 13.5% 
and 14.1%, respectively in the US general population. 
The lifetime prevalence of non-alcohol drug depen- 
dence was also reported at 6.1% and 7.5%, respec- 
tively. Results from the ECA and NCS studies cohere 
with results from the recent National Epidemiological 
Survey on Alcohol and Related Conditions 
(NESARC) that documented a greater hazard for 
alcohol and drug abuse or dependence amongst bipo- 
lar individuals. 6263 

The harmful effects posed by substance use disorder in 
bipolar populations have been documented in many 
studies. 564 Taken together, alcohol and substance use dis- 
order are associated with high rates of treatment nonad- 
herence, low rates of recovery, greater risk of aggression 
and violence, increased rate of attempted and completed 
suicide, as well as a less favorable response to conven- 
tional treatment. 65 

Comorbidity research in bipolar disorder: 
future vistas 

Medical comorbidity and substance use disorders 
are prevalent and hazardous conditions in the bipo- 
lar population. Future research vistas should 
attempt to parse out neurobiological mediators that 
subserve medical comorbidity as well as temporal- 
ity of onset. Such efforts may inform mechanistic 
models as well as individualized treatment plan- 
ning. 



Biological mediators of "stress-sensitive" 
medical disorders 

Glucose-insulin homeostasis 

The differential occurrence of "stress-sensitive" medical 
disorders in the bipolar population suggests that interact- 
ing effectors mediating stress are a point of pathophysio- 
logical commonality. In keeping with this view, a testable 
hypothesis is that some features of bipolar disorder are 
affected by disturbances in metabolic networks. For exam- 
ple, it is documented that neurocognitive deficits are a 
prevalent and enduring trait abnormality associated with 
impairment in psychosocial functioning and reduced qual- 
ity of life in bipolar disorder. 66 75 Moreover, reports of dis- 
parate neurocognitive deficits (eg, nonverbal and verbal 
intelligence, information processing, visuospatial ability, 
attention, executive function, learning, and memory) have 
been documented in diabetic populations for several 
decades (ie, diabetic encephalopathy). 76 Taken together, 
these separate lines of evidence indicate glucose-insulin 
homeostatic network disturbances are critical mediators 
of abnormal central nervous system structure and function 
in mood disorders. 75 77 84 

Inflammatory networks 

A growing body of literature indicates that cytokine- 
mediated inflammatory processes are implicated in the 
pathophysiology of numerous medical and neurological 
conditions. 85 Cytokines are nonantibody proteins that act 
as mediators of physiological and pathophysiological cel- 
lular processes. For example, elevated proinflammatory 
cytokines (eg, interleukin [IL]-1, tumor necrosis factor 
[TNF]-) have been associated with an accumulation of 
amyloid-P, the pathophysiological hallmark of 
Alzheimer's disease. 86 88 

Peripherally and centrally-derived cytokines traverse the 
blood-brain barrier at circumventricular organs. 89 " 
Furthermore, cytokines play a key role in the activation 
of the hypothalamic-pituitary-adrenal (HPA) axis and 
peripheral glucocorticoid signaling. Chronic activation of 
the HPA axis has been associated with immunosuppres- 
sion, as well as alterations in noradrenergic, dopaminer- 
gic, and serotonergic pathways. 91 

It is well established that proinflammatory cytokines 
induce "sickness behavior," a symptom complex pheno- 
typically similar to the somatic depressive symptoms of 
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anorexia, fatigue, reduced pain threshold, and insomnia. 
Proinflammatory cytokine activation is also associated 
with a reduction in cognitive performance and abnormal 
brain activation patterns. 9293 For example, elderly persons 
with high IL-6 plasma concentrations are more likely to 
exhibit a decline in cognitive function. 94 Infusion of an 
endotoxin to healthy individuals has also been demon- 
strated to induce cognitive deficits in both verbal and 
visual memory. 95 Preliminary results also document an 
elevated proinflammatory cytokine profile (eg, IL-8, 
TNF-a) in bipolar disorder during active depressive or 
manic states. 92 96 97 

Substance use comorbidity: 
subphenotyping temporality of onset and 
shared neurobiology? 

The effect of temporality of onset of bipolar disorder on 
alcohol/substance use disorders may provide a more 
refined view of the association between bipolar disorder 
and comorbidity syndromes. 98 For example, Strakowski 
et al reported that the relative onset of alcohol use dis- 
orders in bipolar disorder affects the subsequent courses 
of illness in patients with both conditions. 99 Individuals 
for whom the alcohol use disorder antedates the onset of 
bipolar disorder were significantly more likely to be 
older, have higher educational attainment, have a later 
age at onset of bipolar disorder, exhibit psychosis, recover 
from the index episode, and less likely to evince mixed 
states. Conversely, individuals presenting with bipolar ill- 
ness first exhibited more rapid cycling, mixed states, more 
time with affective episodes, and symptoms of an alcohol 
use disorder during follow-up. 

A separate analysis evaluating co-occurring cannabis use 
in the course of bipolar disorder after a first hospitaliza- 
tion for mania reported that the effect of the sequence of 
onset of bipolar in cannabis use disorder was less pro- 
nounced than observed in co-occuring alcohol and bipo- 
lar disorder. The cannabis-first group exhibited a higher 
recovery rate, although when adjusted for potential medi- 
ating variables the results did not persist. Cannabis use 
was associated with more time spent in affective episodes 
and rapid cycling. 99 

A defining characteristic of addiction is the overpower- 
ing motivational strength and decreased ability to con- 
trol the desire to obtain a substance despite economic, 
social, and/or health-related consequences. 44100101 Obesity 
is increasingly viewed as a consequence of an addictive 



behaviour; that is, foraging and ingestion habits persist 
and strengthen despite the threat of catastrophic conse- 
quences. 100102108 Moreover, it is conjectured that both obe- 
sity and substance use disorders are subserved by an 
overlapping, and aberrant, reward-motivation neural net- 
work (eg, ventral tegmental-nucleus accumbens cir- 
cuit). 100109113 Further evidence for the role of dopamine as 
a salient neurotransmitter in brain reward circuitry is 
provided by neuroimaging studies which report an 
inverse relationship between body mass index (BMI) and 
the striatal density of dopamine D 2 receptors. 100114117 
A testable hypothesis is that the inverse relationship 
between alcohol use and BMI may be a phenotypic 
expression of a competing brain reward system. A candi- 
date neurotransmitter salient to this process may be 
dopamine. 100101 118119 For example, pharmacological block- 
ade of, or experimental damage to, forebrain dopamine 
systems (eg, the ventral tegmental-nucleus accumbens cir- 
cuit) has been shown to attenuate free feeding and lever- 
pressing for food reward while suppressing the rewarding 
effects of cocaine, amphetamine, nicotine, and alcohol. 101 
In keeping with the view that aberrant neural circuitry 
may subserve substance use disorders and over- 
weight/obesity in bipolar disorder, Mclntyre et al, utiliz- 
ing data from the cross-national CCHS epidemiological 
study, reported that overweight/obese bipolar individu- 
als had a significantly lower rate of substance depen- 
dence (13.0% vs 21.4%) as compared with the normal 
weight bipolar individuals. 120 Similarly, substance-depen- 
dent bipolar individuals displayed a lower rate of over- 
weight/obesity as compared with non-substance-depen- 
dent bipolar individuals (39% vs 54%). The negative 
association between overweight/obesity and substance 
dependence amongst the bipolar respondents remained 
statistically significant in multivariate analysis control- 
ling for several possible confounding variables. 

Conclusion 

A concatenation of descriptive study results have pro- 
vided compelling evidence that the bipolar population is 
differentially affected by several medical disorders and 
substance-use disorders. Shifting priority towards sub- 
phenotyping bipolar disorder as a function of comorbid- 
ity offers an opportunity to refine disease models and 
possible etiological determinants. 
Dissection of the observable characteristics of complex 
disorders (ie, excluding dimensions of the syndrome that 
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are inessential to its core definition) holds promise to 
reduce heterogeneity, thereby enhancing the resolution 
of linkage analysis. For example, a susceptibility gene for 
breast cancer, a prototypical multifactorial medical dis- 
ease, was discovered after data for families with early- 
onset breast cancer, and a high vulnerability to ovarian 
cancer, were analyzed separately from data for families 
with late-onset breast cancer. 121 

Recent associations between bipolar disorder and other 
chronic inflammatory disorders suggest that individuals 
with bipolar disorder and comorbid inflammatory-based 
medical disorders may constitute a distinct population. 122 
Subphenotyping bipolar and substance use disorders on 
the basis of sequence of onset, as well as associations with 
other addictive disorders (eg, food consumption) are 



hitherto understudied. Emerging evidence indicates that 
temporality of onset defines separate subpopulations of 
bipolar disorder with differential course, outcome, and 
treatment response. 

Despite the ubiquity of comorbidity in bipolar disorder, 
the evidentiary base informing therapeutic decisions in 
the comorbid bipolar patient remains woefully inade- 
quate. 123126 Nevertheless, clinicians should endeavor to 
ensure that individuals with bipolar disorder receive 
treatment as part of a chronic disease management 
model which includes self-management, integrative 
community-based programs, age-specific assessments 
for medical risk factors and laboratory abnormalities 
multimodality remission-focused treatments, and a lon- 
gitudinal provision of care. 3,911 □ 
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Comorbilidad medica y relacionada con 
sustancias en el trastorno bipolar: 
investigation traslacional y oportunidades 
terapeuticas 

Esta bien establecido que los individuos con tras- 
torno bipolar son afectados de manera distinta por 
trastornos medicos o relacionados con sustancias 
(por ejemplo, trastornos cardiometabolicos, tras- 
tornos respiratorios, trastornos neurologicos y tras- 
tornos infecciosos). La evidencia que esta surgiendo 
senala que algunas condiciones comorbidas (como 
la diabetes mellitus) en los sujetos bipolares pueden 
ser facilitadas porque se comparten redes neuro- 
biologicas. Las alteraciones en las senates de gluco- 
corticoides/insulina y en los sistemas efectores inmu- 
noinflamatorios son puntos fisiopatologicos en 
comun entre el trastorno bipolar y trastornos medi- 
cos "sensibles al estres". El determinar subfenoti- 
pos del trastorno bipolar en funcion de la comor- 
bilidad y temporalidad de la aparicion del cuadro 
puede proporcionar una oportunidad para refinar 
modelos fisiopatologicos y desarrollar terapias inno- 
vadoras que modifiquen la enfermedad. 



33. Wang PW, Sachs GS, Zarate CA, et al. Overweight and obesity in bipo- 
lar disorders. J Psychiatr Res. 2006;40:762-764. 

34. Fagiolini A, Frank E, Houck PR, et al. Prevalence of obesity and weight 
change during treatment in patients with bipolar I disorder. J Clin Psychiatry. 
2002;63:528-533. 

35. Basile VS, Masellis M, Mclntyre RS, et al. Genetic dissection of atypical 
antipsychotic-induced weight gain: novel preliminary data on the pharma- 
cogenetic puzzle. 1 Clin Psychiatry. 2001;62(suppl 23):45-66. 

36. Mclntyre RS, Konarski JZ, Wilkins K, et al. Obesity in bipolar disorder 
and major depressive disorder: results from a national community health 
survey on mental health and well-being. Can J Psychiatry. 2006;51:274-280. 

37. Strudsholm U, Johannessen L, Foldager L, et al. Increased risk for pul- 
monary embolism in patients with bipolar disorder. Bipolar Disord. 2005;7:77- 
81. 

38. Valle J, Ayuso-Gutierrez JL, Abril A, et al. Evaluation of thyroid func- 
tion in lithium-naive bipolar patients. Eur Psychiatry. 1999;14:341-345. 

39. Krishnan KR. Psychiatric and medical comorbidities of bipolar disorder. 

Psychosom Med. 2005;67:1-8 

40. Johannessen L, Strudsholm U, Foldager L, et al. Increased risk of hyper- 
tension in patients with bipolar disorder and patients with anxiety com- 
pared to background population and patients with schizophrenia. J Affect 
Disord. 2006;95:13-17. 

41. Musselman DL, Evans DL, Nemeroff CB. The relationship of depression 
to cardiovascular disease: epidemiology, biology, and treatment. Arch Gen 
Psychiatry. 1998;55:580-592. 

42. Hennekens CH, Hennekens AR, Hollar D, et al. Schizophrenia and 
increased risks of cardiovascular disease. Am Heart J. 2005; 1 50:1 1 1 5-1 121 . 

43. Pine DS, Goldstein RB, Wolk S, et al. The association between childhood 
depression and adulthood body mass index. Pediatrics. 2001;107:1049-1056. 

44. McElroy S, Allison D, Bray G. Obesity and Mental Disorders. New York, NY: 
Taylor & Francis; 2006. 



Comorbidity medicate et liee a des 
substances toxiques dans les troubles 
bipolaires : recherche translationnelle et 
opportunites therapeutiques 

Les sujets ayant des troubles bipolaires sont affec- 
tes de faqon differente par des affections liees a 
I'utilisation de substances toxiques ou par des affec- 
tions medicales (cardiometaboliques, respiratoires, 
neurologiques et maladies infectieuses). Des don- 
nees recentes indiquent que I'enchevetrement des 
reseaux neurobiologiques favoriserait certains etats 
comorbides, comme le diabete, chez les sujets bipo- 
laires. Ainsi, les troubles bipolaires et les patholo- 
gies liees au stress ont en commun des anomalies 
de la signalisation glucocorticoides/insuline et des 
systemes effecteurs immuno-inflammatoires. 
Certains sous-phenotypes de trouble bipolaire 
(selon la comorbidity et la periode de declenche- 
ment du trouble) peuvent etre utilises pour mettre 
au point des modeles physiopathologiques de 
maladies et permettre le developpement de traite- 
ments innovants. 



45. Mclntyre RS, Konarski JZ, Yatham LN. Comorbidity in bipolar disorder: 
a framework for rational treatment selection. Hum Psychopharmacol. 
2004;19:369-386. 

46. Mclntyre RS, Konarski JZ, Misener VL, et al. Bipolar disorder and dia- 
betes mellitus: epidemiology, etiology, and treatment implications. Ann Clin 
Psychiatry. 2005;17:83-93. 

47. Redelmeier DA, Tan SH, Booth GL. The treatment of unrelated disor- 
ders in patients with chronic medical diseases. N Engl J Med. 1998;338:1516- 
1520. 

48. Coodin S. Body mass index in persons with schizophrenia. Can J 
Psychiatry. 2001;46:549-555. 

49. Elmslie JL, Mann J I, Silverstone JT, et al. Determinants of overweight 
and obesity in patients with bipolar disorder. J Clin Psychiatry. 2001 62:486- 
491. 

50. Fagiolini A, Kupfer DJ, Houck PR, et al. Obesity as a correlate of out- 
come in patients with bipolar I disorder. Am J Psychiatry. 2003;160:112-117. 

51. Fagiolini A, Kupfer DJ, Rucci P, et al. Suicide attempts and ideation in 
patients with bipolar I disorder. 1 Clin Psychiatry. 2004;65:509-514. 

52. van Winkel R, De Hert A, Van Eyck D, et al. Prevalence of diabetes and 
the metabolic syndrome in a sample of patients with bipolar disorder. Biol 
Psychiatry. 2008;10:342-348. 

53. Garcia-Portilla MP, Saiz PA, Benabarre A, et al. The prevalence of meta- 
bolic syndrome in patients with bipolar disorder. J Affect Disord. 
2008;106:197-201. 

54. Kilbourne AM, Cornelius JR, Han X, et al. General-medical conditions 
in older patients with serious mental illness. Am J Geriatr Psychiatry. 
2005;13:250-254. 

55. Breslau N, Merikangas K, Bowden CL. Comorbidity of migraine and 
major affective disorders. Neurology. 1994;44(suppl 7):S17-S22. 

56. Minden SL. Mood disorders in multiple sclerosis: diagnosis and treat- 
ment. J Neurovirol. 2000;6(suppl 2):S160-S167. 



211 



Clinical research 



57. Edwards U, Constantinescu CS. A prospective study of conditions asso- 
ciated with multiple sclerosis in a cohort of 658 consecutive outpatients 
attending a multiple sclerosis clinic. MultScler. 2004;10:575-581. 

58. Harden CL, Goldstein MA. Mood disorders in patients with epilepsy: 
epidemiology and management. CNS Drugs. 2002;16:291-302. 

59. Post RM, Weiss SR. Convergences in course of illness and treatments of the 
epilepsies and recurrent affective disorders. Clin EEG Neurosti. 2004;35:14-24. 

60. Cole DP, Thase ME, Mallinger AG, et al. Slower treatment response in 
bipolar depression predicted by lower pretreatment thyroid function. Am 
J Psychiatry. 2002;159:116-121. 

61. Cassidy F, Ahearn EP, Carroll BJ. Thyroid function in mixed and pure 
manic episodes. Bipolar Disord. 2002;4:393-397. 

62. Kessler RC, Crum RM, Warner LA, et al. Lifetime co-occurrence of DSM- 
lll-R alcohol abuse and dependence with other psychiatric disorders in the 
National Comorbidity Survey. Arch Gen Psychiatry. 1997;54:313-321. 

63. Stinson FS, Grant BF, Dawson DA, et al. Comorbidity between DSM-IV 
alcohol and specific drug use disorders in the United States: results from the 
National Epidemiologic Survey on Alcohol and Related Conditions. Drug 
Alcohol Depend. 2005;80:105-1 16. 

64. Baethge C, Baldessarini RJ, Khalsa HM, et al. Substance abuse in first- 
episode bipolar I disorder: indications for early intervention. Am J Psychiatry. 
2005;162:1008-1010. 

65. Vornik LA, Brown ES. Management of comorbid bipolar disorder and 
substance abuse. 1 Clin Psychiatry. 2006;67(suppl 7):24-30. 

66. Porter RJ, Gallagher P, Thompson JM, et al. Neurocognitive impairment 
in drug-free patients with major depressive disorder. Br J Psychiatry. 
2003;182:214-220. 

67. McCall WV, Dunn AG. Cognitive deficits are associated with functional 
impairment in severely depressed patients. Psychiatry Res. 2003;121:179-184. 

68. Landro Nl, Stiles TC, Sletvold H. Neuropsychological function in nonpsy- 
chotic unipolar major depression. Neuropsychiatry Neuropsychol Behav Neurol. 
2001;14:233-240. 

69. Hugdahl K, Rund BR, Lund A, et al. Brain activation measured with 
fMRI during a mental arithmetic task in schizophrenia and major depres- 
sion. Am J Psychiatry. 2004;1 61 :286-293. 

70. Bearden CE, Glahn DC, Monkul ES, et al. Patterns of memory impair- 
ment in bipolar disorder and unipolar major depression. Psychiatry Res. 
2006;142:139-150. 

71. Gualtieri CT, Johnson LG, Benedict KB. Neurocognition in depression: 
patients on and off medication versus healthy comparison subjects. J 
Neuropsychiatry Clin Neurosci. 2006;18:217-225. 

72. DeBattista C. Executive dysfunction in major depressive disorder. Exp 

Rev Neurother. 2005;5:79-83. 

73. Malhi GS, Lagopoulos J, Ward PB, et al. Cognitive generation of affect 
in bipolar depression: an fMRI study. Eur J Neurosci. 2004;19:741-754. 

74. Clark L, Sarna A, Goodwin GM. Impairment of executive function but not 
memory in first-degree relatives of patients with bipolar I disorder and in 
euthymic patients with unipolar depression. Am J Psychiatry. 2005;162:1980-1982. 

75. Craft S, Watson GS. Insulin and neurodegenerative disease: shared and 
specific mechanisms. Lancet Neurol. 2004;3:169-178. 

76. Mclntyre RS, Soczynska JK, Lewis GF, et al. Managing psychiatric disor- 
ders with antidiabetic agents: translational research and treatment oppor- 
tunities. Expert Opin Pharmacother. 2006;7:1305-1321. 

77. Reske-Nielsen E, Lundbaek K. Diabetic encephalopathy, diffuse and 
focal lesions of the brain in long-term diabetes. Acta Neurol Scand. 
1963;39(suppl 4):273-290. 

78. Ferguson SC, Blane A, Wardlaw J, et al. Influence of an early-onset age 
of type 1 diabetes on cerebral structure and cognitive function. Diabetes 
Care. 2005;28:1431-1437. 

79. Brands AM, Kessels RP, de Haan EH, et al. Cerebral dysfunction in type 
1 diabetes: effects of insulin, vascular risk factors and blood-glucose levels. 
Eur J Pharmacol. 2004;490:159-168. 

80. den Heijer T, Vermeer SE, van Dijk EJ, et al. Type 2 diabetes and atro- 
phy of medial temporal lobe structures on brain MRI. Diabetologia. 
2003;46:1604-1610. 

81. McEwen BS, Magarinos AM, Reagan LP. Studies of hormone action in 
the hippocampal formation: possible relevance to depression and diabetes. 
JPsychosom Res. 2002;53:883-890. 



82. Shapiro E, Brown SD, Saltiel AR, et al. Short-term action of insulin on 
Aplysia neurons: generation of a possible novel modulator of ion channels. 
JNeurobiol. 1991;22:55-62. 

83. Masters BA, Shemer J, Judkins JH, et al. Insulin receptors and insulin 
action in dissociated brain cells. Brain Res. 1987;417:247-256. 

84. Shibata S, Liou SY, Ueki S, et al. Inhibitory action of insulin on suprachi- 
asmatic nucleus neurons in rat hypothalamic slice preparations. Physiol 
Behav. 1986;36:79-81. 

85. Wilson CJ, Finch CE, Cohen HJ. Cytokines and cognition-the case for a 
head-to-toe inflammatory paradigm. J Am Geriatr Soc. 2002;50:2041-2056. 

86. Wilson CJ, Finch CE, Cohen HJ. Cytokines and cognition-the case for a 
head-to-toe inflammatory paradigm. J Am Geriatr Soc. 2002;50:2041-2056. 

87. Laye S, Bluthe RM, Kent S, et al. Subdiaphragmatic vagotomy blocks 
induction of IL-1 beta mRNA in mice brain in response to peripheral LPS. 
AmJPhysiol. 1995;268(5 Pt 2):R1327-R1331. 

88. Hansen MK, Taishi P, Chen Z, et al. Vagotomy blocks the induction of 
interleukin-1 beta (IL-1 beta) mRNA in the brain of rats in response to sys- 
temic IL-lbeta. J Neurosci. 1998;18:2247-2253. 

89. Zhou D, Kusnecov AW, Shurin MR, et al. Exposure to physical and psycho- 
logical stressors elevates plasma interleukin 6: relationship to the activation of 
hypothalamic-pituitary-adrenal axis. Endocrinology. 1993;133:2523-2530. 

90. Takaki A, Huang QH, Somogyvari-Vigh A, et al. Immobilization stress 
may increase plasma interleukin-6 via central and peripheral cate- 
cholamines. Neuroimmunomodulation. 1994;1:335-342. 

91. Rush AJ, Giles DE, Schlesser MA, et al. The dexamethasone suppression 
test in patients with mood disorders. J Clin Psychiatry. 1996;57:470-484. 

92. Musselman DL, Betan E, Larsen H, et al. Relationship of depression to 
diabetes types 1 and 2: epidemiology, biology, and treatment. Biol Psychiatry. 
2003;54:317-329. 

93. Raison CL, Capuron L, Miller AH. Cytokines sing the blues: inflamma- 
tion and the pathogenesis of depression. Trends Immunol. 2006;27:24-31. 

94. Khanzode SD, Dakhale GN, Khanzode SS, et al. Oxidative damage and 
major depression: the potential antioxidant action of selective serotonin 
re-uptake inhibitors. Redox Rep. 2003;8:365-370. 

95. Reichenberg A, Yirmiya R, Schuld A, et al. Cytokine-associated emo- 
tional and cognitive disturbances in humans. Arch Gen Psychiatry. 
2001;58:445-452. 

96. Licinio J, Wong ML. The role of inflammatory mediators in the biology 
of major depression: central nervous system cytokines modulate the bio- 
logical substrate of depressive symptoms, regulate stress-responsive systems, 
and contribute to neurotoxicity and neuroprotection. Mol Psychiatry. 
1999;4:317-327. 

97. Capuron L, Miller AH. Cytokines and psychopathology: lessons from 
interferon-alpha. Biol Psychiatry. 2004;56:819-824. 

98. Strakowski SM, DelBello MP, Fleck DE, et al. Effects of co-occurring alco- 
hol abuse on the course of bipolar disorder following a first hospitalization 
for mania. Arch Gen Psychiatry. 2005;62:851-858. 

99. Strakowski SM, DelBello MP, Fleck DE, et al. Effects of co-occurring 
cannabis use disorders on the course of bipolar disorder after a first hospi- 
talization for mania. Arch Gen Psychiatry. 2007;64:57-64. 

100. Volkow ND, Wise RA. How can drug addiction help us understand obe- 
sity? Nat Neurosci. 2005;8:555-560. 

101. Wang GJ, Volkow ND, Thanos PK, et al. Similarity between obesity and 
drug addiction as assessed by neurofunctional imaging: a concept review. 
J Addict Dis. 2004;23:39-53. 

102. McElroy SL, Kotwal R, Malhotra S, et al. Are mood disorders and obe- 
sity related? A review for the mental health professional. J Clin Psychiatry. 
2004;65:634-651. Quiz 730. Review. 

103. Kalivas PW, Volkow ND. The neural basis of addiction: a pathology of 
motivation and choice. Am J Psychiatry. 2005;162:1403-1413. 

104. Schwartz MW, Woods SC, Porte D, Jr, et al. Central nervous system con- 
trol of food intake. Nature. 2000;404:661-671. 

105. Volkow N, Li TK. The neuroscience of addiction. Nat Neurosci. 
2005;8:1429-1430. 

106. Thiele TE, Navarro M, Sparta DR, et al. Alcoholism and obesity: over- 
lapping neuropeptide pathways? Neuropeptides. 2003;37:321-337. 

107. Kraus T, Reulbach U, Bayerlein K, et al. Leptin is associated with crav- 
ing in females with alcoholism. Addict Biol. 2004;9:213-219. 



212 



Medical and substance use comorbidity in bipolar disorder - Mclntyre et al 



Dialogues in Clinical Neuroscience - Vol 10 • No. 2 ■ 2008 



108. Kiefer F, Jahn H, Jaschinski M, et al. Leptin: a modulator of alcohol crav- 
ing? Biol Psychiatry. 2001;49:782-787. 

109. Martel P, Fantino M. Mesolimbic dopaminergic system activity as a func- 
tion of food reward: a microdialysis study. Pharmacol Biochem Behav. 
1996;53:221-226. 

110. Hoebel BG. Brain neurotransmitters in food and drug reward. Am J Clin 
Nutr. 1985;42(5 suppl):1 133-1 1 50. 

111. Blum K, Cull J, Braverna E, et al. Reward deficiency syndrome. Am Sci. 
1996;84:132-139. 

112. Hernandez L, Hoebel BG. Food reward and cocaine increase extracel- 
lular dopamine in the nucleus accumbens as measured by microdialysis. Life 
Sci. 1988;42:1705-1712. 

113. Volkow ND, Fowler JS, Wang GJ, et al. Decreased dopamine D2 recep- 
tor availability is associated with reduced frontal metabolism in cocaine 
abusers. Synapse. 1993;14:169-177. 

114. Wang GJ, Volkow ND, Fowler JS, et al. Dopamine D2 receptor avail- 
ability in opiate-dependent subjects before and after naloxone-precipitated 
withdrawal. Neuropsychopharmacology. 1997;16:174-182. 

115. Hietala J, West C, Syvalahti E, et al. Striatal D2 dopamine receptor bind- 
ing characteristics in vivo in patients with alcohol dependence. 
Psychopharmacology (Berl). 1 994; 1 16:285-290. 

116. Wang GJ, Volkow ND, Logan J, et al. Brain dopamine and obesity. 
Lancet. 2001;357:354-357. 

117. Volkow ND, Wang GJ, Maynard L, et al. Brain dopamine is associated 
with eating behaviors in humans. Int J Eat Disord. 2003;33:136-142. 



118. Mclntyre RS, Mancini DA, Basile VS. Mechanisms of antipsychotic- 
induced weight gain. J Clin Psychiatry. 2001;62(suppl 23):232-239. 

119. Mclntyre RS, McElroy SL, Konarski JZ, et al. Substance use disorders and 
overweight/obesity in bipolar I disorder: preliminary evidence for compet- 
ing addictions. J Clin Psychiatry. 2007;68:1352-1357. 

120. MacKinnon DF, Zandi PP, Gershon E, et al. Rapid switching of mood in 
families with multiple cases of bipolar disorder. Arch Gen Psychiatry. 
2003;60:921-928. 

121. Genome-wide association study of 14,000 cases of seven common dis- 
eases and 3,000 shared controls. Nature. 2007;447:661-678. 
122.Suppes T, Dennehy EB, Hirschfeld RM, et al. The Texas implementation 
of medication algorithms: update to the algorithms for treatment of bipo- 
lar I disorder. 7 Clin Psychiatry. 2005;66:870-886. 

123. Yatham LN, Kennedy SH, O'Donovan C, et al. Canadian Network for 
Mood and Anxiety Treatments (CANMAT) guidelines for the management 
of patients with bipolar disorder: consensus and controversies. Bipolar Disord. 
2005;7(suppl 3):5-69. 

124. Bauer MS. An evidence-based review of psychosocial treatments for 
bipolar disorder. Psychopharmacol Bull. 2001;35:109-134. 

125. American Psychiatric Association. Practice guideline for the treatment 
of patients with bipolar disorder (revision). Am J Psychiatry. 2002;159(4 
suppl):1-50. 

126.Sajatovic M, Blow FC, Ignacio RV. Psychiatric comorbidity in older adults 
with bipolar disorder. Int J Geriatr Psychiatry. 2006;21 :582-587. 



213 



